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(57)Abstract 

PURPOSE: To povide a flattening method of a semiconductor device 
wherein generation of a recessed part on a surface to be polished in 
a CMP treatment can be prevented, and the number of processes is 
small. 

CONSTITUTION: Metal wiring layer 12 is formed on the surface of a 
first interlayer insulating film 11, and silicon nitride film 13 is formed 
as stoppers on the surface of the metal wiring layer 1 2. The silicon 
nitride film 13 and the metal wiring layer 12 are sequentially 
patterned. A second interlayer insulating film 1 5 is formed on the 
surface of the first interlayer insulating film 1 1 containing the 
patterned silicon nitride film 13 and the metal wiring layer 1 2. The 
second interlayer insulating film 15 is chemically mechanically polised, 
and the polishing of the second interlayer insulating film 15 is finished, 

n the basis of the change of pH due to the pblishing of the metal 
wiring layers 1 2. 





LEGAL STATUS 

[Dat of request for examination] 
[Dat of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
xaminer's decision of rejection or application converted 
registration] 

[Dat of final disposal for application] 
[Pat nt number] 
[Dat of registration] 

[Number of appeal against examiner's decision of 
r j ction] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Dat of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



1 / 1 



2001/10/10 13:39 



V 



(19) H*S#?|f/7* (JP) 02) Q fffl ^ 1^ & ^ (A) (U)ttlftiUH&gHH» 

#§§¥8-162431 

(43)&0HB ¥J«8^(1938)6^21B 



(5D intci. 8 «®jib# /rrt£33M» fi im&mmi 

HO 1L 21/304 321 M 

S 

21/318 B 



SkfcBC!>&2 OL (£ 6 H) 





297391 


(7i)taiaA 


000004123 














(22) wish 


¥j£64p(1994)lU330B 






-TBlf2^ 






(72)58W# 














-TB1#2^ 0 
















(74)ftSA 







(54) [58M©«#] ¥^gH©¥Sfl£5rife 



(57) 

Writes, so, xsmt.'>^^^^^a©¥Sffc^ 

[fllJft] IHHil@ifll 1 ®XiB±k:&ABMUi 1 2 

zmmL. ±jmmm i 2 ©3t®±K* u-t^ 

£J:t*£MI3*§U§ 1 2«:j|KfcrC*-=.>$r , r* 0 

fc-att* 1 sra»s^^ 1 1 <Dmm±\zm 2 jiisnfi&jR 1 

5 «CV%T»«2fflHiM»IJtl 5 




V 



1 

HWHISfflWBfl] 

T«ifi!>*ifi±»c«j«a*ifea«K*©«' 

J: tK. t^&fitflUI#9M $ ftfc 3. £ n T tot B& 

2 ] T*S©3t®±lca#^« 51 
S. lirK*WSttJI©*IB±»c:*. h v AJf fej^jat 5 X 

snfcifcK:as^v>T«nBtsw»Ji<z)W**ji»7^6x 
& 

[*M!©#*B&BW!] 

[0 0 0 1] 

[jgfiJ:©f«M#BF] *»Wtt, ^b^a^WWIgfCcfcS 
[0 0 0 2] 

*©Pgr* psora b s ¥»f b«ta«<f?t>*iT ^ 
[00 03] ffi^, W^«©fffU*¥Sffc«*fcb 
fcfctfTV**. CMPli, JIII3ftSfSBI^©¥ffl'ft£. 5/ 

[0 0 0 4] CMP ft, £»c|fc5ytf»e>ftfc 

v Kicifc y f*» e>ftfc 5/ y a >fi;>®w#i!ffe 

*4^Mratt©0t&&fti:©9F»''<y KCffLST*. 
3 ©fig. JB«feJ:tf^lf>K^/'sy KttBMELTif**© 

£WCJ:y»jWpH»Sttfi. 

[0 0 0 5] KDi^^CMPSflT'MfgCD^ffl 
rtMtSfcSMHc&oTvvs. f MRMft' 

««©¥ffiflsT?w:, ¥^ft^s©**;i/itfJHg#affi-r 

ffiflBottJHtt, TPMMt >v K^WHSx 5 y - ©«j»»c <fc o 
T%>JWfco.T<*. 3©fe«5, CMP'«a©ffiKfCj:o 
t □ v MBTJiiaBft»K©BW^*9— y 

[0 0 0 6] 3©j:e>^r^^©mjp?:^-tc-r5 

fctfHC, CMPM©X by<rC£Ktt*£fc#ff;foftTV* 



( 2 ) mmW- 8- 1 6 24 3 1 

2 

>TK»MI 5 1 ft fc« 1 JBISH&HK 5 2 ©*® 

5 1 ©IfflJC^ja-TS. 7. h y A 5 3 tt, «^tt, Bitis 
(S13N4) 3©«ke>tC@g|gM5 1 

*3 «fc 1X7. h v A* 5 3 Sr^trtS 1 M^i^l^ 5 2 ©^M± 
C BS (B) .Kn^Ti: 3 BPSG*646 

mzmmiimwks 4**mi*i£z>. mzmmmmsA 
- (ommt. wm&m 5 1 t>*x h v a 5 3 j& c t=. n 

,10 [0 0 0 7] &{C, »2jfra«ai«5 4K:»LTy7n 
H5 (C) IC^fi-MC. ffi2Jg|IBJ|B 

4©taa$:/jN$<-r5„ 3©&, mzmmmmm 

5 4lC;t*LTCMP«:Jfi"f. CMP#aMr*<5£»2jr 
W«fl»K5 4 3WJHSS.ft, EI 5 CD) IZTjk-t& OlZ, 7s 

v 5 3 im 2Mffifimm 5 a <ommzm^,-t-t>. * 

h 7 /t 5 3 /i)WIS»5 iWi^7 'J -0 P H^I 
7. N y 5 3 tt, ^ 2 JflBHfilHR 5 4J:Ut)X7f>^ 

3©fei*, CMP©ttjft©fcffi*»&CMP«&©#jL* 

T*©^«tLTt)«|g-r5. 3©xy^>ifl/- 
h©<STfC«fc y CMP©*JFjA*ffi*:^f ^ rtt "TIlT-fe 

[0 0 0 8] 

mmipm&i' &9m l^l^*^, ±m© 

7.' h -V A 5 3 >fe CM P ©j|$j&tfcffitt. 7 h >y A 5 
30 IfMfiftDt 5 2 ©^® tc«A «fif fc 2/ U 3 > S:*t* L it 

tft. j^hyy^^atBS'Mv^-rA^-x^^sjMi 

5. 

[0 0 0 9] ^hyA53 IB 

ttUf-5 1 art* -z/^ifj >»c«fcyiWj|&S:*w*. 3© 
fe«>, 7 byres 3^e> L©wH3fii s *#<ay j «»-rv^ 

ft 2 -jfianaftR 5 4 ©x * y if v - h ©*««/ha v^'fe 

40 «>, 06(C^-tJ:e)(C. 7. 3©|0!Ctt&#5 5 

3©fe». 7.h«v^5 3©|fflHIBS/Jva<-t*ii:*«S[ 

b**u ^#ft®«fflW«aMb*'#«)e>*i.s3B. 
*y, ^ h<vA5 3©iaHiB*«**sa**<**i-4: 

ttM-Pftftirv. awa , WC^h<y/'C5 3©iai»B 

2JSI8nfiaUR5 4 ©JWfJC^^^^ftCTL* -5. 
50. [0 0 10] #f8lJ!tt. 36»*»Sj*»C«»Tftaftfc%»© 



(3 

3 

T*fcy, CMPj5lifeW§fI®l{:a»tf4USffl5: 
[0 0 11] 

c»jaa4x£tt««4*©sra5±K:* n -^^wsi 

[0 0 1 2]'*«Wtt, *2C, t*©*1f±k:««« 
IWB:*><yrfA«:r«*-->->y , *-5 

«K»^*S^fcrt»c36^^TiWB4SWM-OW* 20 

[0013]. 

afcfcLfc*, Ttt©*lHJ:K:«ffi*A*«&*U 
W»AfefcS»«»*cW»-r6. *fc¥«*»fcW«#itr 
ttffi»A©*®J:C:*hy/WIiffil/TW» 

B8PBJ: ft* ifcjV&v^. 

[0 0 14] Sg2©$8iBtt, Tiffi^flffi-bfcS^SSfc 
hv^ASR&«AbT«&*LjMfc v d*i!b<D2 

[0 0 15] 

immmi BIT. ##8W<Z)il^M£®®£#fl8LTf¥^ 40 
[0 0 1 6] 01 (A) ~ (D) £±#02 (A) ~ 

(b) «, *nw<D¥mimna¥mit*&®-'9&m 

[0 0 17] Ml (A) «tJ:e»^ ?xy> (Havtt 
■f) ©36iB«JC»filta*ifcj|5 1 1 1 ©a®± 

&mwmm i 2 6«?t«c v d&ic * y rjp 0 . 7^. 

fcl/T3flS$/y=i>Rl 3&RA0. 5 * mT**i«-t 50 



8-162431 

4 

*. 

[0 0 18] fcWC, aftj/ij3>|!tl3 6, mi 

( b ) fc^-r «k e> £»#©* h u v y 5 7 «t y 

-tftt)^, ttftS/y=i>Ri 3©* 
S-btc?* h\s*J*h iiMff*. »tt©&Afi!MlA 1 

2 ©A*-=.>* , k:teja-r*#5xv** i/T, 

3©7* h uy*h«:Jt3tt;J3J:tf3HfcLTl/S>;* hv^ 
9 I AtcMWL-th. Z.<DV*Js\ hv**£J§V^ '8Mb 
2/U3>Rl 3 £R I ECJ:y/t*-->m. i© 
«. &AJBMIA12&, Ell (C) Pit 
U^h7^f 1 4 fcttfflbTR I ElC«fcyA*#-x> 

[0 0 1 9] ^*-=.:/* , ufc£AHaiAi 2fe*tfa 

fbS/ U a >K l 3 trtB l AffliNWR l l ©f!M± 
tc, 111 (D) {c^-t«kotc, BPSGfrfe-fc 

z>m2jgmm&mi 5&rjp3 AmTitsta-ttfc. 3© 
mzmmmmmi svmmizi^ ±mwmmi 2 

fe i Vmit is U n >R l 3 © POQ lC*fJS U EMltf* C 

[0 0 2 0],iO«, ff2ARj|fe*Rl.5&. 9 0 0"C 
T?ftBWH/TU7n-«a&ttbT, El 2 (A) tCjjVTJ: 

e> tcm 2 AianftiftR i 5 (ommoy ma £ y & 

[0 0 2 1] fcvvc. ft2AI8MfcltRl 5£CMP#13I 
(CfcyWAiNB. JWfrWtCtt, S3{C^-r«J:e)JC, ±IB 
^tfil£ft&«2AI8lilfiJiRl 5 6W>iA3 1 
*fcf> hVl/^y F3 2lCJfcll ^Wfc. «CK1, £fi3 

3 jC«r»;.'ftf»6*l&BF*^y Ktc, «»;x*3 4 

iMloo, 7.tf>K;i/^y K3 2tc3t 

y « w & 9 x a 3 4 2 Mr^$e^R 1 5 &9f«^ 

K;i/>\ y ' K 3 2 S: Eflg a z: 4xic «k y , ft 2 JVRMfi 

ill KfeJ:^ff|g^^y-if©=iD>fy 
/i/ 5/ y * ic j: y Wic^«f s t ' % c, *^-fb* u 

WMfStct y, m2Mr^i!ifi#Ri 5jwwjj(a.*iT«><. 

[0 0 2 2] 3©J:-MCCMP#;i*7U «52ffH9iaiR 
Ii 5 3WBf»atiS'i:, 02 (B) (CjjVr«fce>{c, 
>y A 1 3 2 ffiffiftR 1 5 ©^iSlC^ffii-S 0 * b 
T, ^ h y K 1 3 #KJ|^«« tIJIX? U -<D p 
H^9 5 tzmt-t*. ZCDWB^V -fflpHlffc 
tt-feCi'fcttmft^lBlffiaftCMPS:*! 

T-r-s. 

[0 0 23] ±i3l»W bfc.}: e> (C, ^JSMO^fisIS 
*©¥Sfb*S»i:j:*ili. '^MBSMEJB l 2©^®±C7. 

IRnfilKKl 1 ©«ffi±C«2»|Httfi»BIJ. 4 fti|«U 

«2»ia»fi»Ri 4 scMPftat/Twaj-t*. afts/ 



5 

•J 3>Ml 3^iFSSti-5ZLtlC«fcoTSHg^7U-«> 

i/'jn>ii3 tfwa $ tfi 2 mmmmrn 1 4 

^fflX7f->^b- h^eTfSo .!©£«>, CMP 
©,1&6©& ffl^bCMP *Q.3l©f§*ih * x (Dffiffi £ b X =fc- 

[00 24] •£ fc, ^Hig^lT'l*, &Ml!£§Jf 1 2 ©^ 10 
®±{C* by At LTS-fb^Un>lSi 3#?£j&$*lT 
v ^ 3 ©T% MJ/'J3>ii3H^ L©P£PIkMS«>-C/h 
•S .£©«*. SHfcS/y 3>R 

1 3©P^(C^*A^^$*l5©$:«I$!{-rsZli:^1?§ 
5. * fc, flflSS/ U 3 >R 1 3 ter&SgiJillUi 1 2 fcH £ 
rt#-yXMfcirZ> B 3©fc#>s a-fbS/U3>Hl 3 & 
l 2 fcg!Kcfgttfc*§i^£:#lfc y , SHU^U-a 

■r-tf >f > a*i*it#ftv>. 

[0 0 2 5] Sft^U3>il3H ^MSSBSS 20 

1 2<DA#-—ytfizm^t>ft&'?iZ2A#-yXrt$ 
-->y$ti-5„ iCDfeft, &MB2MU11 2 fcitfegfl: 

£©*«§*, tffci/'Jn>Kl3^j:5K 

[00 26] ±|BH 1 3«i«T?«U * h bTg-fb 
y< hy/i©tf£?tt3*Uc|lS3ti,S££&<, «*. 

[0 0 2 7] *hy^l^HI£»^fc<*R» 

•efeoTtifiV^. 04 (A) iZixir£$\z. m 

mo. i tim<D&:mwMmi 2<Dmm±iz* mmo. 5 

H m©g-fb t/Vzi ymt. U 2/ U 3 

Uh^l4 U, K#0. 3 Mm(Z>S/y3>$Ht®| 
*fett^b^^>Jg7&^^SH2X h^/AS4 tSrHii^ 40 

[0 0 2 8] 04 (B) ICjjVf <fc "MC JgJPO. 

7 /i m©&MSffi&§Ut 1 2 ©^®±IC, ^JP 0 . 3 /imffl 

y is y 3 e, & 2 * h v /w 4 4 t zmikfetf. 

LT*S^. i©«#, MIBIttM£©&M£feffl-h3 

[0029] *&, 04 (o {c^f«te)tc, mmo. 50 



»M¥ 8-162431 

6 

7 /t mO^SffiJgM 1. 2 ©3i®_fc}C, W£ 0 . 3 a m© 
i/ U 3 >SE-fbHS teM-fb?- # e> & *5B 1 * h y 
SW4 5fc, fiUPO. 5flm©S<ffc*/y3>flt*fcttjK 
•J >>'J3>iA^45l2^K-y^l4 6, KJP0. 3 
A mffl S/ 'J 3 >IHfcfl|* fcttSHfc*- * >R*»6 fcS* 3 
* h^A®4 7 fcfcJISBttBJiRLTfcJslV*. ZL©*§£\ ft 

[0 0 3 0] * fc, IS 1 JRRKfiftR 1 1 

©3ttiB±»C^rta *lfc« 2 JllBBfiJUR 1 5 ©SM©¥S 

&<» jKys/y3>«js*«K:3afflRr«T?* 

L fc ^ h *j /t ©#S '&aiR"t 6 . 
[0 0 3 1] 

[»«©»*] «±8M!Ufc.fc-5»c, 2fcJ^©Sl©!8^ 
C<k*i«, a««*©*1S±»C^hyAS:J8?«Lfc«, 
'Ti6©*ffi4:tca»F*JBS:?PfiRL, ioaWMfeft^ 

wciciaiBi-eji?/*TS?s-fea), »««*©««-**-> 

»y -/^©MKLfi**^ 15 S © fcfflJf! i-r S w £. &x ts. 
[0 0 3 2] *^©^2©#§^lCj:n«, T*© 

Lfc'&, z.ftt><D2m*nvrt*-yxrtZ-y-y J 7 

*u 4 s **H6*©¥afl: &^#ic R-oMmmxfi i>zti 

[0®©®#*:Sira] ' 

[01] (A) ~ (D) tt, 
ft*86ffl-rlBB«©#lfift*^a%*»fiBH. 

[02] (A) ~ (B) &, ^^©^{*^g©¥ffi 
ft*tt©-|iai«©«-XS S: * « a%"t WrtBH- 

[03] ^l|ligM© i t i *^g©¥S^b^?ST*MV^S 

[04] (a) ~ (o \t^moi^mwmm.^m\L 

**S©^hv^©SE^«ft*^a%"i*l»riSH. 

[0 5] (A) .~ (D) t«t#©¥#fl*«©¥JBfl:# 
.jft©— UES6«©#xSfe* ^ »t® @o 

[0 6] t^©*#<«6«©¥fflfl:*«6K:fiWS^hy 
^©SaSr'^i-WffiH. 

[0 7] ^hv^pg©tt»©tsd2:^h^^©iaie©H 

[«F^©«WJ 

l l-^iARHfiMft. l 2 13-xh 
V/t, 1 5Hft2tfRiltlMK. 

3 1-")IA 3 2-^b?> KMf K. 3 3-fifi. 

3 4-M;x;i/. 



( 6 ) 8-162431 




